The concentrations of total mercury (B-Hg), inorganic mercury (B-IHg), and methyl mercury (B-MeHg) in whole blood, urinary mercury (U-Hg), and selenium in urine (U-Se) and whole blood (B-Se) were determined in 74 chloralkali workers previously exposed to Hg vapour, and compared with 51 age matched referents. Dental amalgam state, fish consumption, and exposure related indices were studied with regard to the determined elements. A significant relation between the surface of dental amalgam and U-Hg (Pearson's r = 0*63, p < 0.001) was found among the ref-
used as a cathode in the electrolysis of brine during production of chlorine and caustic soda. Leakage and maintenance work may lead to the release of Hg vapour into the working atmosphere.
The release of Hg vapour from dental amalgam restorations has been suggested as a source of exposure,'-3 and several authors have reported an association between the amount of dental amalgam and urinary Hg concentration (U-Hg).s7 A decrease in the concentration of blood and plasma Hg was found after removal of dental amalgam fillings.89 Some authors have suggested an association between the amount of Hg in the human brain and dental amalgam fillings.' O11 The main source of exposure to dietary Hg is the consumption of fish contaminated with methyl Hg (MeHg). Inorganic Hg (IHg) in foodstuffs is poorly absorbed in the gastrointestinal tract and it is generally assumed that the exposure is low, contributing little to the total Hg uptake in the general population.'2 Hg vapour is believed to be the predominant form of Hg in the atmosphere. 12 The interaction between selenium (Se) and inorganic Hg is not completely understood. The acute nephrotoxic effect of mercuric Hg in rats is decreased by the simultaneous administration of Se,"3 and it has been suggested that Se may be an effective protective agent'4 against the acute toxicity of Hg.'+ Several authors have found decreased urinary Se concentrations (U-Se) among subjects under ongoing exposure to inorganic Hg, '5 16 whereas others have reported higher concentrations. ' 7 Postmortem studies on retired Hg miners and dentists have shown significant amounts of Hg and Se in different tissues compared with unexposed referents several years after cessation of exposure, and a roughly 1:1 molar ratio between the elements has been found.'8 '9 The aim of the present investigation was to study the concentrations of different Hg species and Se in whole blood and urine, and the possible relation between previous exposure to Hg and these concentrations among former chloralkali workers. The roles of Hg exposure from dental amalgam restorations and the consumption of fish were also considered.
Material and methods

SUBJECTS
The study was performed during 1989 as a part of a comprehensive study on possible chronic untoward health effects among chloralkali workers previously exposed to Hg vapour in a chloralkali plant that was shut down in 1987.
Details on study design and exposure assessment have been published separately. 20 Briefly, male workers under 65 years of age with at least one year of exposure to Hg vapour were eligible for inclusion in the study. The referents were randomly selected among men working in a nitrate fertiliser plant in the same industrial complex as the chloralkali plant and frequency matched for age. The participation rate for the dental examination was 79-6% (n = 74) among the chloralkali workers v 83-6% (n = 51) among the referents.
The exposed subjects were on average 44-9 
STATISTICS
Some of the distributions of the measured Hg and Se concentrations were skewed. Hence, the nonparametric Mann-Whimey test was applied for group comparisons. U-Se was log transformed for the least square regression analysis, and Pearson's correlation coefficients are presented. Multiple stepwise linear regression analysis was used to study several independent variables in the same model (forward procedure, F to enter = 4 0, tolerance level = 0 01). The level of significance was set to 5% and two tailed p values were calculated. The statistical calculations were performed on a personal computer with the statistical data package BMDP-PC90.
Results
The Pearson's correlation coefficient between UHg of the first and that of the second day was 0-80 (p < 0 001). The correlation was lower when U-Hg concentrations not corrected for urinary creatinine were used (r = 0-69, p < 0 001). The between day variation was on average 35 0% (median 23 7%) for creatinine corrected concentrations, and 45-2% (median 27 3%) for uncorrected U-Hg. Table 1 presents the results of the element measurements. The concentration of B-MeHg was higher among the referents than among the exposed subjects, whereas no significant difference in the concentration of B-IHg between the groups was found. The subjects exposed to Hg excreted on average more U-Hg than the referents (1 8 v 1-3 nmol Hg/mmol creatinine). The concentration of B-Se was similar in the two groups; however, the exposed subjects excreted on average significantly less U-Se compared with the referents (34-1 v 42-6 nmol/mmol creatinine). Figure 1 shows the distribution of U-Se among the exposed subjects and the referents. It seems that the measurements among the exposed subjects are generally shifted towards lower concentrations compared with the referents. fB-MeHg and B-IHg were determined for 72 exposed subjects (E) and 50 referents (R). Table 2 shows the four indices of dental amalgam assessment and fish consumption expressed as number of fish meals each month in the two groups under study. No significant differences between the exposed subjects and the referents were found.
The strongest relation between the amount of dental amalgam and U-Hg among the referents was found between amalgam points and U-Hg (Pearson's r = 0-63, p < 0 001). Figure 2 shows this relation. All amalgam surfaces, occlusal surfaces, and occlusal points correlated slightly less well with U-Hg (r = 0-60, p < 0-001; r = 0 55, p < 0 001; r = 0-58, p < 0 001 respectively). The correlation between amalgam points and U-Hg among the subjects previously exposed to Hg was lower A negative association between age and amount of dental amalgam was found among both referents and exposed subjects. The significant relation between the number of fish meals each month and B-Hg (r = 0 40, p = 0 003) among the referents, was not found for BMeHg (r = 0-27, p = 0-07). Figure 3 shows the association among the referents between number of fish meals each week, B-MeHg, and B-Hg respectively. Referents reporting eating less than one fish meal each week (mean 1 8 fish meals each month, range 1-2) had on average 5-2 ng/g B-MeHg and 22-3 nmol/l B-Hg. Referents who fished in their leisure time (n = 28) did not have higher B-Hg or B-MeHg compared with the other referents. Table 3 shows univariate relations between some of the variables. Among the referents B-Se was positively correlated with B-MeHg (r = 0-38, p = 0 006) and negatively correlated with the current consumption of smoking tobacco (r = 0-040, p = 0 004, not shown).
Multiple stepwise linear regression analysis was used for further analysis of the concentrations of Table 2 Dental amalgam assessment and consumption offish among 74 exposed subjects and 51 referents Table 3 Pearson's correlation coefficients for selected univariate relations among 74 exposed subjects and 5I referentst elements in the two groups. The model used among the referents included as independent variables; age, amalgam points, number of fish meals each month, current consumption of alcohol (1/month), and current consumption of smoking tobacco (g/week). None of these variables contributed significantly to the models for U-Se(log), B-MeHg, or B-IHg. The amalgam points and fish meals each month were the only significant predictors for U-Hg and B-Hg respectively. Both current consumption of smoking tobacco and age were correlated with B-Se (multiple R=0-50, p=0 001; B-Se = 1 41 +0-0048 age-0001 1 tobacco consumption). Age was not included when B-MeHg was added to the model, but tobacco consumption remained (multiple R = 0 54, p < 0001; B-Se = 152 + 0018 B-MeHg -00011 tobacco consumption) in the model. Consumption of fish meals each month was correlated with age among the referents in the present study (r = 0 40, p = 0003).
Similarly, all exposed subjects (n = 74) were included in a stepwise multiple linear regression analysis of B-Se and U-Se(log), with the independent variables among the referents as well as time since cessation of Hg exposure and cumulative UHg. B-Se was negatively correlated with current tobacco consumption (B-Se = 1-66-00013 tobacco consumption, multiple R = 0 29, p = 0 01). USe(log) was associated with time since cessation of exposure and cumulative U-Hg. (U-Se(log) = 2-02-0O15 cumulative U-Hg (log) -0 004 cessation of exposure, multiple R = 038, p = 0-004). Spearman rank correlation between untransformed U-Se and cumulative U-Hg was r = -0-25 (p = 0-03). Figure  :6 ) 4 shows the relation between cumulative U-Hg and U-Se.
In a further analysis 18 subjects who were still working in the building where production had ceased more than one year before the study were 
Discussion
The comparability between the exposed subjects and referents has been discussed elsewhere.2' The participation rate was about 80% for both groups and it is not assumed that the variables studied should have influenced the participation rate in the present study. Hence, it may be assumed that the study populations are representative for a group of workers previously exposed to Hg vapour, and referents selected from a population of industrial workers with regard to Se and Hg state. The accuracy of the analytical procedures used for the determination of the elements in biological fluids in the present study is also regarded as acceptable.
Eighteen subjects previously exposed to Hg were still working in the building where production had ceased more than one year before the study. The participants delivered morning urine samples from two consecutive days, and a substantial variation was found for U-Hg between the days. Correction for urinary creatinine concentration reduced the variability. Other studies have found a reduction in the variability of U-Hg after correction for urinary dilution.27 28 As the analytical day to day variation in measurements of Hg at this concentration range is of the order of 5%, the calculated 35% variation between the days is presumably caused by a real day to day variation in urinary excretion; however, storage and sampling procedures may also contribute to this variation.
Several studies have shown a relation between the U-Hg and the amount of dental amalgam fillings.56 In our present study there was a highly significant association between the amalgam points and U-Hg (r = 0 63). The 
